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(57) Abstract 

A method of connecting the outer end (4) of a passenger bridge (1) to a door (3) of an aucraft which door (3) is located on one 
side of the aircraft and learwardly of an aicraft wing (5), and where the inner end (6) of the passenger bridge is connected to a temiinal 
building (7) via at least one further element for pedestrian traffic, whereby the passenger bridge can be moved through the medium of a 
driving iq>paratus (8) arranged on the outer part of said bridge and resting on wheels (9, 10) against an apron surface (1 1), and wherein the 
passenger bridge includes two or more telescopic parts (12-15). The hivention is characterized by driving the bridge (1) in relation to a 
parked aircraft by means of said driving apparatus (8) such as to cause the driving apparatus and the outer part (4) of the passenger bridge 
to pass outwardly of die wing of the aircraft and thereafter in behind said wing for oonnectiorC with the rear door of the said aircraft The 
invention also relates to an arrangement 
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A METHOD OF CONNECTINQ A PASSENGER BRIDGE TO AN AIRCRAFT AND 
AN ARRANGEMENT FOR CARRYING OUT THE METHOD 

The present invention relates to a method of connecting a 
5 passenger bridge to an aircraft and also to an arrangement to 
this end. 

Many airports now include passenger bridges which connect a 
terminal building to an aircraft and via which passengers 

10 enter and leave the aircraft. Several different types of 
passenger bridges are known to the art, of which a so-called 
mobile telescopic bridge (MTB) is one, this bridge comprising 
a number of telescopic parts of which the outermost part is 
carried by a bogie equipped with separate, driven wheels • The 

15 bogie is used to manoeuvre the passenger bridge towards and 
away from an aircraft parked on the apron or hardstanding . 
Located adjacent the point of connection of the bridge to a 
terminal building ia a rottinda that is rotatable about a 
vertical axis and supported by a ground- anchored column or 

20 pillar. The outermost part of the passenger bridge carries a 
cabin which can be turned relative to the outermost 
telescopic element of said bridge. The cabin is that part of 
the bridge which is intended for connection with an aircraft 
door. 

25 

One serious problem is the relatively long time it takes for 
passengers to board an aircraft and also to leave the 
aircraft when said aircraft is parked at a terminal gate. 
This unnecessarily lengthens the time taken from when the 
30 aircraft has landed to the time at which it can again be 
started-up for takeoff. The passengers involved also 
experience this waiting time as unnecessazry . 
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In order to" expedite passenger embarkation and 
disembarkation, some types of aircraft include a rear door 
through which passengers can enter and leave the aircraft by 
5 means of steps that are lowered from the aircraft onto the 
apron or tarmac. One drawback with this system is that it is 
necessary for passengers to walk onto the apron and then walk 
up steps into the passenger bridge. Certain types of aircraft 
have on one side of the aircraft a rear door which cannot be 
10 connected to a passenger bridge. To such a rear door a mobile 
steps can be connected. 

It is not desirable for passengers to occupy the apron 
surrounding an aircraft, because of the safety risks 
15 involved. 

When an aircraft has leuided, many different services, such as 
ground-operated services, are set into motion. These 
services, or measures, include the connection of electric 

20 cables and hoses to the aircraft, for supplying the aircraft 
with electric power and for replenishing the water supply, 
emptying of latrines, etc. These services normally involve 
the use of a large number of vehicles in the vicinity of the 
aircraft, which further increases the time that passes 

25 between parking of an aircraft and start ing-up of the 
aircraft for further takeoff. In addition to this delay, each 
vehicle in the vicinity of the aircraft represents a safety 
risk, for instance with regard to collision damage to the 
aircraft. There is a desire to reduce the number of vehicles 

30 in the close vicinity of and around the aircraft. 
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Aircraft tend to become both larger and longer. Connection of 
a telescopic passenger bridge to the fuselage of an aircraft 
in the proximity of a rear door situated rearwardly of a wing 
of said aircraft presents a serious technical problem, 
5 because of the long distance from the rotunda to said door. 
This distance may be in excess of 30-40 metres. One known 
solution to this problem involves suspending the passenger 
bridge in a device similar to a crane which functions to 
extend the bridge stably over said wing at a length which 
10 will enable the bridge to be connected to the rear door of 
the aircraft. This solution is both clumsy and expensive. 

The present invention solves this problem and provides a 
simple and neat solution to the problem of connecting a 
15 passenger bridge to the rear door of an aircraft. The 
invention also enables grovrnd services to be simplified. 

The present invention thus relates to a method of connecting 
the outer end of a passenger bridge to a door provided on one 

20 side of the aircraft fuselage and rearwardly of a wing of the 
aircraft, wherein the inner end of the passenger bridge is 
connected to a terminal building through the medium of at 
least one further element for passenger pedestrian traffic, 
wherein the passenger bridge is mobilised by means of a 

25 driving apparatus which is provided on the outer part of said 
bridge and which rests on wheels on the apron or tarmac 
adjacent the aircraft, and wherein said passenger bridge 
includes two or more telescopic parts, said method being 
characterised in that, after an aircraft has been parked, the 

30 passenger bridge is driven by means of said driving apparatus 
in a manner such as to cause said driving apparatus and the 
outer part of the passenger bridge to pass externally of the 
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aircraft wing and thereafter in behind said wing for 
connection to the rear door of the aircraft. 

The present invention also relates to an arrangement of the 
kind defined in the preamble of Claim 5 and having the 
characteristic features set forth in the characterising 
clause of said Claim. 



The invention will now be described in more detail with 
10 reference to exemplifying embodiments thereof and also with 
reference to the acconpanying drawings, in which 

- Figure 1 is a side view of an inventive passenger bridge 
connected to the rear door of an aircraft; 

- Figure 2 illustrates an inventive passenger bridge from 
15 above and in a parking position; 

- Figure 3 illustrates an inventive passenger bridge from 
above and shows the bridge connected to the rear door of an 
aircraft; and 

- figure 4 is a cross -sectional view of an inventive 
20 passenger bridge taken close to a rotunda to which the 

telescopic passenger bridge is connected. 

Figure 1 is a side view of an inventive passenger bridge 1 
connected to the rear door 3 of an aircraft 2. 

25 

The outer end 4 of the passenger bridge is thus adapted for 
connection to a door in the aircraft fuselage, said door 
being located on one side of the aircraft rearwardly of the 
illustrated wing 5 thereof. This outer end of the bridge is 
30 normally designated the cabin and can be swung about a 
vertical axis to a position parallel with the fuselage of the 
aircraft. The cabin 4 can be telescoped to a limited degree, 
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aircraft wing and thereafter in behind said wing for 
connection to the rear door of the aircraft. 

The present invention also relates to an arrangement of the 
5 kind defined in the preamble of Claim 5 and having . the 
characteristic features set forth in the characterising 
clause of said Claim. 

The invention will now be described in more detail with 
10 reference to exemplifying embodiments thereof and also with 
reference to the accoitpanying drawings, in which 

- Figure 1 is a side view of an inventive passenger bridge 
connected to the rear door of an aircraft; 

- Figure 2 illustrates an inventive passenger bridge from 
15 above and in a parking position; 

- Figure 3 illustrates an inventive passenger bridge from 
above and shows the bridge connected to the rear door of an 
aircraft; and 

- figure 4 is a cross-sectional view of an inventive 
20 passenger bridge taken close to a rot\mda to which the 

telescopic passenger bridge is connected. 

Figure 1 is a side view of an inventive passenger bridge 1 
connected to the rear door 3 of an aircraft 2. 

25 

The outer end 4 of the passenger bridge is thus adapted for 
connection to a door in the aircraft fuselage, said door 
being located on one side of the aircraft rearwardly of the 
illustrated wing 5 thereof. This outer end of the bridge is 
30 normally designated the cabin and can be swung about a 
vertical axis to a position parallel with the fuselage of the 
aircraft. The cabin 4 can be telescoped to a limited degree, 
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SO that it can be brought to a position of abutment with the 
aircraft fuselage around the door of the aircraft . 

The inner end 6 of the bridge is connected to a terminal 
5 building 7. As will become apparent from the following, 
connection of the inner end of the bridge with the terminal 
building is effected through the medium of at least one 
further element for pedestrian traffic. 



10 The outer part of the passenger bridge 1 carries a driving 
apparatus 8 which renders the bridge mobile. The driving 
apparatus 8 is of a known kind that includes wheels 9, 10 
which run on the surface of the apron 11 in the proximity of 
the aircraft. The wheels are driven individually. The 

15 passenger bridge can be driven in any desired direction by 
means of the driving apparatus. Further the passenger bridge 
typically includes two or more mutually telescopic parts 12, 
13, 14, i.e. tunnel-like telescopic elements of generally 
rectangular cross-section. The telescopic parts are extended 

20 and retracted in response to movement of the outer part of 
said bridge along the apron 11 by means of said driving 
apparatus . 

What has been described above, including the construction of 
25 the telescopic parts and the construction of said driving 
apparatus, is well known and need not therefore be described 
in more detail. 



According to the invention, the passenger bridge 1 has a 
30 total length which enables it to be driven by said driving 
apparatus 8 in a manner such as to enable the driving 
apparatus and the outer part 4 of the bridge to pass 

SUBSTITUTE SHEET (RULE 26) 



wo 99/42365 



PCT/SE99/00213 



outwardly of the tip of the wing 5 of the parked aircraft 2 
and thereafter in behind the wing, i.e. rearwardly thereof, 
and the outer part 4 of the bridge then connected to the rear 
door 3 of the aircraft 2. 

5 

This is illustrated in Figures 2 and 3. The passenger bridge 
may include nuDre telescopic elements than the illustrated 
three telescopic elements 12, 13, 14, Figure 3 shows a 
passenger bridge that has four telescopic elements 12, 13, 
10 14, 15. Further the aircraft shown in Figures 2 and 3 are of 
mutually different types, the aircraft shown in Figure 2 
being larger than the type of aircraft shown in Figure 3 and 
is equipped with three doors. 

15 Figure 2 shows the passenger bridge in a parking position, in 
which the telescopic elements have been retracted and the 
cabin 4 of the passenger bridge has been manoeuvred to a 
position close to a terminal building 7 by means of the 
driving apparatus 8. 

20 

When a passenger bridge shall be connected to an aircraft 2, 
the driving apparatus is caused to move the outer part 4 of 
the bridge from the parking position shown in Figure 2 to a 
position 4' in which the outer bridge part has passed the 

25 wing tip 16 and the telescopic parts have been extended. The 
driving apparatus is then caused to move, e.g., along a line 
illustrated by the arrow 17 in Figure 2, to a predetermined 
position close to the door 3 o£ said aircraft. The cabin 4 is 
finally manoeuvred from the aforesaid position to a position 

30 of abutment with the body of the aircraft and around the door 
3. This position is shown in Figure 3. 
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According to one preferred embodiment of the invention, the 
inner part 6 of the passenger bridge 1, and also its outer 
part 4, is caused to take a vertical position such that the 
bridge 1 will be clear of the upper side of the wing prior to 
5 said bridge being moved in over the wing of an aircraft. 

According to a highly preferred embodiment of the invention, 
the aforesaid further elements in the form of a so-called 
rotunda 18 and a non- telescopic tunnel element are provided 

10 at the inner end of the bridge. The non-telescopic tunnel 
element 19 connects the rotunda 18 with the terminal building 
7. In this case, the rotunda 18 is brought to said vertical 
position and the non-telescopic tunnel element is swung in 
the vertical plane when the vertical position of the rotunda 

15 18 is changed. 

According to an alternative embodiment, not shown, a rotxinda 
of the same or corresponding type is connected directly to 
the terminal building. This rottinda can also be raised and 
20 lowered by means of a lifting device, such as a hydraulic 
ram. In the case of this embodiment, differences in height 
between the floor of the rotunda and the floor of the 
terminal building can be compensated for by steps or a 
stairway. 

25 

The rotunda 18 is thus raisable and lowersUDle so as to be 
able to take said vertical position. The non- telescopic 
tunnel element 19 is hinged to both the rotunda 18 and the 
terminal building 7 by means of suitable hinge means or the 
30 like. Expandable bellow-like structures 20, 21 of a suitable 
known kind are provided in the junction between said tunnel 
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element 19 and the rotunda and terminal building 
respectively. 

To this end, the rotunda 18 is carried by a vertical, ground- 
5 motinted column or pillar 22 that includes a lifting device, 
such as a hydraulic ram, which fxinctions to change the length 
of the column and therewith move the rotiinda vertically. 

The outer part of the passenger bridge is supported from the 
driving apparatus 8 by means of a column or pillar 23. This 
column includes a lifting device, such as a hydraulic ram, so 
as to be able to change the length of the column and 
therewith bring the outer end 4 of the bridge to different 
vertical positions. 

According to one highly preferred embodiment, the non* 
telescopic tunnel element 19 has a length which corresponds 
approximately to 25% to 75% of the maximum length of the 
bridge, including said tunnel element 19. This enables the 
requisite telescopic length to be made shorter thcui if the 
rotunda were connected directly to the terminal building as 
in the case of known solutions. Furthermore, when the rotvmda 
is in its highest or its lowest vertical position, the 
maximum slope of the floor in the non-telescopic tunnel 
element will be relatively small and will not therefore be 
troiiblesome to walking passengers. 

According to. another preferred embodiment of the invention, 
the floor 24 of the cabin 4 is located on a lower level than 
30 the floor 25 of the outermost tunnel element 14, where the 
two levels are interconnected by a step. 

SUBSTITUTE SHEET (RULE 26) 
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Thus, according to the present invention, the outer part of 
the passenger bridge is moved to the rear part of the 
aircraft. According to one preferred method of procedure, the 
passenger bridge is caused to carry electric cables 26 and 
5 hoses 27-30 for servicing an aircraft, such as supplying 
start air, emptying latrines, supplying electricity, water 
and the like, said cables and hoses being connected to the 
rear part of an aircraft directly from the bridge. This 
reduces the need for ground service vehicles and other 
10 apparatus around the aircraft. 

It will be obvious that the present invention solves the 
problema mentioned i n t he i ntr o duction, 

15 Although the invention has been described above with 
reference to exemplifying embodiments thereof, it will be 
obvious that these embodiments can be modified • For instance, 
the apparatus used to drive the passenger bridge may include 
more than one pair of wheels and more than one support 

20 device. Similarly, the telescopic part of the passenger 
bridge may be supported by a fxirther support device 
corresponding to the driving apparatus B and placed between 
the rotunda and the cabin, wherewith when the cabin is 
positioned at the rear door of the aircraft said further 

25 support device will be located forwardly of the leading edge 
of the wing of said aircraft. 

It will therefore be understood that the invention is not 
restricted to the aforedeacribed and illustrated embodiments 
30 thereof and that modifications can be made within the scope 
of the following Claims. 



SUBSTITUTE SHEET (RULE 26) 



wo 99/42365 



PCT/SE99/00213 



10 
CLAIMS 

1. A method of connecting the outer end (4) of a passenger 
bridge (1) to an aircraft door (3) located on one side of the 
5 aircraft and rearwardly of an aircraft wing (5) , where the 
inner end (6) of the passenger bridge is connected to a 
terminal building (7) via at least one further element for 
pedestrian traffic, whereby the passenger bridge can be moved 
through the medium of a driving apparatus (8) arranged on the 

10 outer part of said bridge and resting on wheels (9, 10) 
against an apron surface (11) , and wherein the passenger 
bridge Includes two or more telescopic parts (12*15), 
characterised by driving the passenger bridge (1) in relation 
to a parked aircraft by meems of said driving apparatus (8) 

15 such as to cause the driving apparatois and the outer part (4) 
of said bridge to pass outwardly of the wing of the aircraft 
and thereafter in behind said wing for connection with the 
rear door (3) of said aircraft, 

20 2. A method according to Claim 1, characterised by causing 
the inner part (6) of said bridge and also its outer part (4) 
to take a vertical position in which the passenger bridge (1) 
is clear of the upper side of the wing prior to moving said 
bridge in over the wing of an aircraft. 

25 

3. A method according to Claim 2, characterised in that 
there is provided adjacent the inner end (6) of the passenger 
bridge a rotunda (18) which is connected to a terminal 
building (7) via a non- telescopic tunnel element (19) between 
30 said terminal building and said rotunda, said rotunda (18) 
being caused to take said vertical position and said non- 
telescopic tunnel element (19) being caused to swing in the 
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vertical plane as the vertical position of the rotunda (18) 
is changed. 

4. A method according to any one of Claims 1, 2 or 3, 
5 characterised by carrying on the passenger bridge (1) 
electric cables (26) and hoses (27-30) for ground servicing 
of an aircraft, such as for delivering start air, emptying 
latrines, supplying electricity, water, and like services, 
said cables and hoses being connected to a rear part of the 
10 aircraft directly from the passenger bridge. 



5. An arrangement for connecting the outer end (4) of a 
passenger bridge (1) to a door (3) in the fuselage of an 
aircraft, said door (3) being located at the rear end of the 

15 aircraft rearwardly of an aircraft wing (5), wherein the 
inner end (6) of said bridge is connected to a terminal 
building (7) through the medium of at least one further 
element for pedestrian traffic, wherein the passenger bridge 
(1) is mobilised by means of a driving apparatus (8) provided 

20 at the outer part of said bridge and rxuming on wheels (9, 
10) which engage the airport apron (11) , and wherein said 
bridge includes two or more telescopic parts (12-15) , 
characterised in that the passenger bridge (1) has a total 
length which will enable the bridge to be driven by means of 

25 said driving apparatus (8) such that said driving apparatus 
and the outer part of said bridge are able to pass outwardly 
of a wing (5) of a parked aircraft and thereafter pass behind 
the wing for connection of the outer part (4) of said bridge 
with a rear door (3) of said aircraft. 

30 

6. An arrangement according to Claim 5, characterised in 
that the inner part (6) and the outer part (4) of the 



SUBSTITUTE SHEET (RULE 26) 



wo 99/42365 PCT/SE99/00213 

12 

passenger bridge can be raised and lowered so as to take a 
vertical position in which the passenger bridge is clear of 
the upper side o£ said wing. 

5 7. An arrangement according to Claim 6, characterised by a 
rotunda (18) which is located at the inner end (6) of the 
bridge and which is connected to a terminal building (7) 
through the medium of a non- telescopic tunnel element (19) 
that extends between said terminal building and said rotunda; 
10 in that the rotxinda (18) is raisable and lowerable so as to 
be able to take said vertical position; and in that the non- 
telescopic tunnel element (19) is hinged to both the rotunda 
(18) and. the terminal building (7) . 

15 8. An arreuxgement according to Claim 5, 6 or 7, 
characterised in that the rotunda (18) is supported by a 
vertical, ground^moxinted column (22) which includes a lifting 
device, such as a hydraulic ram, adapted to change the length 
of the column and therewith move the rotumda (18) in a 

20 vertical direction. 

9. An arrangement according to Claim 5, 6, 7 or 8, 
characterised in that the length of the non- telescopic tunnel 
element (19) corresponds approximately to 25%- 75% of the 

25 maximum length of the passenger bridge (1) including said 
non-telescopic tunnel element. 

10. An arrangement according to any one of Claims 5, 6, 7, 8 
or 9, in which the outer end of the outermost tunnel element 

30 includes a )aiown cadiin (4) intended for abutment with the 
aircraft fuselage, characterised in that the floor (24) of 
said cabin is positioned at a lower level than the floor (25) 
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of the outermost tunnel element (14) , and in that the two 

floor levels are interconnected by step means. 

11, An arrangement according to any one of Claims 5, 6, 7, 
5 8, 9 or 10, characterised in that the passenger bridge (1) is 
equipped with electric cables (26) and hoses (27-30) for 
ground servicing an aircraft, such as for supplying start 
air, emptying latrines, supplying electricity, water and the 
like, said cables and hoses being intended for connection to 
10 the rear part of an aircraft directly from the passenger 
bridge (1) . 
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DE 


1963983 


Al 


OQ/07/70 


BE 


743549 A 












BR 


6915569 D 


00/00/00 










CH 


495251 A 


31/08/70 










FR 


2026952 A 


25/09/70 










GB 


1239119 A 


14/07/71 










NL 


6919264 A 


25/06/70 










SE 


368370 B 


01/07/74 










US 


3538529 A 


10/11/70 










ZA 


6908576 A 


28/07/71 


DE 


1531553 


Al 


02/04/70 


NONE 
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